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TELEPHONE-EXCI—IANGE SYSTEM o

No. 930,521, ©

o : Speclﬁce,tmn ef Letters Pa,tent
Applleaflon ﬁled December 4 1907

__ Pa,tented A.ug 10 1909
Serlal No 405 064

Be 1t known that I, I‘IARRY (5. WEBSTER
residing at Chicago, in the county of Cook

and State of Illinois, have invented new and
useful Improvements mTelephene—Exehange '
Systems, of whmh the followmg 1s a spemﬁ—' _-

cation. -
My mventlen rela,tee mere pertlcularly to

testing means employed in connection with
such systems and has for an object the pro-
- vision of improved means for controlling the
circuit of a testing deviee or relay which is.
‘common to the cord clrcmts ef an operator s

position.
It is apparent that Where an opereter de—

- pends upon a single testing device common
to all the cords, it 1S hlghly important that
the getting out ‘of order of one cord circuit
should not result in rendering the testing de- |
vice inoperative with respect to the other

cords, as in such case the entire position | circuit elgamzed in accordance with my in-

vention.

_ would be practlcally thrown out of service.
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~two characters. )
B nermelly eennected with the test cente,ets of
he connecting plugs at the position, its |
circult being led by branches threue;h arma-
ture switches of the calling supervisory re- | sleeve contacts of the two plugs are connect-

lays of the different cords 8o that when the | ed by a sleeve talking conductor having a
callmg plug of a cord is. mserted within the |
jack of a called-for line, the test relay will be
cut off from the test centeet of that eerd cir-
The second arrangement which has
been proposed is one wherein the test relay of
a position is normally disconnected from the'
~ test contacts of all ‘the plugs, being only con-
nected therete by a contact closed by the op--"
erator in actuating her listening key: _
difficulty found in preetlee in employme* the-

first mentioned arrangement, which 1is in

In a general way, it may be stated that the
known ¢ arrangements of common test relays,

which are dprefembly of high resistance and
high 1mpedance, to operetors clircuits are. of

First, the testing relay is

some respects a preferable arr angement, has

been found to consist in this: that when as |
not infrequently happens the tip and sleeve |
conductors of a calling cord become acciden-
tally crossed, the test relay being normally
‘connected to the tip strand and the sleeve
supervisory relay being connected to the

“sleeve strand with the central battery blldge;
between them, the test relay

ously enerﬁ'lzed thus keepmg closed a circuit

will be continu-

F mduetlon 0011

of the connections of the
‘relays 15 and 22,

As ‘the test 1ela,y should nor-
| mally be deenerglyed 1ts energization occur-

ring when the test contact “of a cord is

55

+ touched to a test terminal of a busy line, the )

energization of the relay resulting from the

'-'-pote_ntla,l upon such test terminal bemg used
| to create the busy click in the operator’s re-.
| celver, 1t 1s apparent that as long as the said
‘relay contmuee energized by such accidental
‘crossing, all lines, whether busy or idle, will |
appear ldle to the operator who tests ‘them

As I consider the first mentioned arrange-

~ment for the test relay a preferable one, the
| present invention is directed to a,veldmﬂ* the
difficulties heretofore pointed out and 60 cor-
tain minor improvements of circuit arrange-
‘ment which will more particularly appear in
‘the description and claims.

60

70

Referring to Fig. 1, I have illustr ated two

ug of a similar eha,raeter
the two plugs being con-

contacts of -

denser 20 connected at a point intermediate

condenser 21 mterpesed intermediate ef Lhe
“connections of sleeves of the supervisory
relays 16 and 23, respectively, all in the well-
known manner.
['in its normal COIldlth"l 1t 1s appalent that
‘the calling tip supervisory relay 22 1s nor-
| mally connected over the tip

| with the test contact of plug 34, while the
AL

The apparatus being shown

cord strand

common test relay 29 is nelme,lly connected
::fthreugh contact 26 with the said test contact

‘over a parallel circuit, the two relays having
‘their windings connected with the f-'rountled
side of ba,ttery B. The calling sleeve super-
visory relay 23 is permanently connected to
| the sleeve contact of the calling plug 34.

Referring first to the connecting
cord, I show at 14 an answering plug com-
‘prising the usual tip and sleeve contects and
“at 34 a connecting p.
the tip

nected by a tip cord conductor having a con-

tip supervisory
respectively, while the

It
is thus apparent that should the tip and
‘sleeve contacts of the calling plug 34 be con-
| nected together either at the plug or by
| erossing of the cord strands at any point to

‘the right of condensers 20, 21, the relays 22
_ ‘and 23 would ‘be Slmulta,neeuely energized
~ through the testmﬂ* Wmdmg ef the opera,tor s a,nd the test rele,y 29 disconnected from the =

‘subsecribers’ lines and a single operator’s cord
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tip contact of the particular cord circuit | tenance department, 0 notify by its'dig]ﬂay,

whose tip and sleeve plug contacts are thus

~ connected together. Such crossing, there-

fore, will not result in a locked condition of

‘the test relay 29, but it will be cut off from

the disabled cord circuit and still be avail-

able for testing purposes to the other cords

~.at the position. In order that notifica-

10

tion may be given of such disabled condition

of the cord, I have provided a special con-

~ nection for the calling supervisory lamp 27

in order to render it available not only as a

~ supervisory signal but as an alarm signal to

15

N notify the operator of the disabling of the

cord with which it is connected. When used

~ for supervisory purposes, the signal 27 has

~ the contact in its circuit at 25 closed by the
relay 23 when plug 34 is connected with a

20

22, when connection is made with a called
- hmne and before the called subscriber responds,
~will allow the signal 27 to be displayed, since
~the armature of the said relay 22 will be en-

N
>

called-for line, the relay 23 being then ener-

gized over a local circuit including the cut-

off relay;intheusualmanner. The tip relay

gaging its back contact which is connected

. to the grounded side of the battery B. The

response of the called subscriber will, of

- course, energize the relay 22 by establishing
80

a conductive bridge of the line limbs at the
sub-station, in the usual manner, and the

- consequent attraction of its armature will

395

open the circuit of the supervisory signal 27,
since at this time the answering plug 14 will
have been inserted within a spring jack of the

- calling subscriber and the sleeve answering

40

-supervisory relay 16 will have operated in
~series with the cut-off relay of fhe calling

line, and, by its armature 18, have discon-
nected the front contact of the armature of
relay 22 from its normal ground. However,

because of the provision of the armature 18

which normally grounds the front contact of

‘relay 22, it is apparent that should the relays
22 and 23 be energized by a short circuit of

the cord strands before referred to, the super-

visory signal 27 will be displayed by current,

from battery B through said signal, attracted
armature 25, attracted armature of relay 22,

> and through normal contact of armature 18,

~ to_ground. This abnormal display of the
- sald signal 27 while the plugs 14 and 34 are
1n their plug seats, will serve to advise the

55

80

operator that the cord in question is cut of
service and she will then without delay ad-

vise the proper department of the fact. I
also provide an additional common signal 28
having branches leading to the armatures 24
of each supervisory relay 23 of the position
and through armature 18, to ground, said
relay 28 serving solely as a signal to indicate
trouble at an operator’s pesition. This S1g-

- nal may, obviously, be located at the switch-

85

board position or it may be located else-
where, as, for instance, at a desk in the main-

that cord trouble exists at the particular

operator’s position which it represents.

The line circuit of line A in Fig. 1, is pro-

vided with the line relay 10, whose winding,
which may be of high resistance, has a tap
from an intermediate point to the armature
9, to the end that when' the relay has been
energlzed by current through its entire wind-
g, this being effected by the removal of the

receiver from the hook lever of the substa-

tion, in the usual manner, the attracted ar-

mature 9 will serve to short circuit the

ereater part of the line relay’s winding, a

-

circuit of relatively low resistance from bat-

tery B being then established to the line
limb of subscriber A through the righthand
portion of the winding of the relay 10 and
the attracted armature 9. This arrange-
ment 1s used desirably where the subscribers’
lines are of very considerable resistance, as a

80

high wound relay is more reliable where but

relatively slight current flow can be secured,
as will be the case with such lines. By mak-
ing the line relay 10 of initial high resistance,
1t will be operated over a subscriber’s line
of high resistance, and in the case of an ac-
cidental ground, the said relay, by short cir-
cuiting the greater portion of the test wind-
ing, will allow sufficient current to pass
throughi the heat coil 7 to blow the same and
thus save the relay from destruction.
Assuming subscriber A desires his line to
be connected with subscriber B, the removal
of his receiver from hook lever 1 allows cur-
rent to flow from battery B through line
relay 10, normal contact 5, heat coil 7, trans-
mitter and impedance coil at the sub-station,
returning through heat coil 6, armature 4, to

‘ground, whereupon relay 10 attracts its

armatures, armature 9 operating as before
indicated, while armature 11 closes eireuit
through line lamp 12 displaying the same to

attract the operator’s attention, while ar-

mature 8 closes circuit through windings 2, 3
of the cut-off relay, but is not effective to
operate said relay, its winding bheing differ-

. entially arranged when serially connected

!

with battery. The signal being displayed,
the operator inserts plug 14 within answer-
ing jack 13, current then flowing from bat-
tery B through relay 16, the sleeve plug and
jack contact, and through winding 3 of the
cut-off relay, to ground, causing a prepon-
derating flow of current therethrough and
the attraction of the armatures 4, 5, the lat-
ter connecting the sleeve line limb to the
sleeve jack contact, whereupon current will
pass, branching at alternate contact 5,
through the line limbs and hook lever 1 at
the sub-station, returning through the tip
plug and jack contact and relay 15, to
ground, the two relays 15 and 16 being now
operated, the supervisory signal 19 remain-
ing inert on account of the attraction of the
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19

erma,ture of rele 15

actuated her llstenmg l{eye 31,.31°to connect |
~ her telephone set in circuit with the calling

line, ascertains the number of the called suh-

seriber and touches the tip contact of plug
34 to the. eleeve contact of one of the mulmple |
Jacks

be B, in order to determine its busy or idle

13, 137 of the cellecl lme eseumed to

eonchtlen this testing being done Whl e

levers 31, 31 are ectueted enfl the shunt of |
relay
~case a line be idle, the sleeve centacts of 1ts |
- spring jacks Wlll be connected to ‘ground

22 removed from test relay 29.

through winding 3 of its cut-off relay and

will have a potentlel equal to that of ground l
The test relay 29 being also grounded, nocur- |

 rent flow therethrough . Wlll result. and. the |

20

Ie]ey will not attract its armature to close
circuit through the. opereter s induction coil

give her the customary
click. She will, ‘therefore, know the - called |

as shown at 30 to

- line is idle, and 1nsert. the calling plug 34

30

within the tested. spring jack 13, closing cir-
~ cult flOl"l battery B through leley 23, sleeve

ot reley of -
operating relay 23 and the seld cut-o

reley,

‘the letter attracting its armatures to discon-
‘nect ground and lme relay 10 from the limbs
of the called line and to connect: the sleeve
~ line limb to the eleeve jack contact.
ture 26 of relay 23 is actuated, (heconnectmn*“ ;
- the common test relay 29 and cloemﬂ' a brench" |

path for voice currents about the upper lever
31 of the operator’s listening key, in order
that she may at will be able to converse with
the called-for subscriber, while armature 25 |

~ closes a contact in the cir cu1t of calling super-

to ground.

- of the line of subscriber B, returning through_ :
relay 23 to battery, and the signal lamp 27 |

50

in the usual manner,

visory lamp 27 which will now be displayed

until the called subscriber answers by cur-

rent through said attracted. armature 25, the

normal contact of the armature of reley 22

" since reley 16 has ermeture 18 attracted.

GO

- the application of the testing contact of pleg.j_ -'
5 34toa sleeve contect et the celled 11110 Would ) tlen W1th lmes hevmg termmmls at an ex- 130

In case a called-for line were busy, e1ther
because the called subscriber had removed
his receiver and his line relay 10 had at- |
tracted its armature 8, thus connecting the

active side of battery:

connected with a spring jack of the lime, in-
- which case bettely B will be conneeted to.

the sleeve contacts of the spring “jacks
through relay 23 of such other cord circuit,

In{

“Arma-

The operator hawncr  have found a petentlel other than earth upon '
said sleeve contact, which potential, develop-
‘ing into a current would circulate through

‘normal contect 32 normel contact 26, test
relay 29, to ground

Thus each tims the op-

erator touched the sleeve of the testing spring
jack, test relay 29 would be energized, and by
closing the 01r0111t from the primary of the

operator’s induction coil and the eseoemted
impedance coil, will produce a click in her

head telephone notlfymg her that the called-

8

70

75

for line was busy, in which case she would so

notify the eelllng subseriber, and upon her
restoring the plugs 14, 34 "the a,pperetus

would be at normal. |
I claim as my invention:

80

1. A telephone system including a connec-

contacts, a testing device connected with
one of seld contacts, means whereby the in-

terconnection of e‘ud contacts will automat-

ically disconnect said device, and a signal

tion device provided with a pair of terminal

85

automatically operehle to mdlethe such “dis-

. ,;connnetlon
plug and jack contact, Wmdmg 3 of the cut- |

the celled hine, to. ground thus

2. A telephohe syetem mcludmg a connec-

of said eontects an armature switch thereof

included in cir cuit with said testing deviee, a
‘source of current having one pole 110rmelly
connected to one of said contacts through
‘said' relay, the opposite pole of said source
| being normally -connected with the other of
-said. contacts, whereby the interconnection
of said contacts w Ul operate said relay to dis-

90

_1,1011 device provided with a pair of terminal
“contacts, a testing device connected with one
of said contacte a relay connected with one

_95..._

100

connect said testing device, and a signal au-

‘tomatically Opemble to mdwete euch clis-
‘connection. | |

3. In a. telephone syseem the combina-

‘tion with a plurality of connecting means

. | each including a pair of terminal contacts, a
‘The operator now rings the

called subscriber 1 by depressing. levere 32, 32
‘and when the eellel
~ subscriber responds, “the relay 22 will be
operated by current from the oround over

the tip plug and jack contact L...nd the llmes_- dfrom the lespeetwe connecting means, and

signaling means eutemetlcelly opemble to
;:mdleete such disconnection.
- will, during conversation, not be Cl1spleyed

common teetmg device normally connected

terminals to determine the idle or busy con-

| ditions of said lines, an operator’s test device
B with the eleeve con- |

~ tact of his multiple ]&CI‘LS 13, 13! or because a
plug of another cord circuit had already been

normally in circuit with said test contact, an

105

‘with a terminal contact of each of said
‘means, mechanism whereby the interconnec-
‘tion of any pelr of terminal contacts will au-
_'__tometlcelly disconnect said testing device

110

116
4. In a telephone system, the combma—_ -
| tion with lines havmg terminals at an ex-
_:chenge an operator’s connection terminal

having a test contact for application to said

120

additional contact included in said connec-

| tion terminal, means automatically effective
on the mtereonnectlon of said contacts to
disconnect said device from said test con-
tact, and a signal opeleble to mdleete such
-ldlscennectmn -

5. In a telephone 'syetem the eombme—'

125



change, an operator’s connection terminal |

“having a test contact for application to said

terminals to determine the idle or busy con-
ditions of said lines, an operator’s test device

‘normally in circuit with said test contact, an

additional contact included in said connec-
tion terminal; a relay connected with one of

~ sald contacts, an armature switch thereof in-

10

29

30

cluded 1n circuit with said test device, means
effective on the interconnection of said con-
tacts to operate sald relay, whereby said
armature switch disconnects said test de-
vice, and a signal operable to indicate such

~disconnection. - .

-—

6. In a telephone system, the combination
with a number of operators’ link circuits, of a

common test relay normally connected with

sald circults, means for disconnecting said
relay from any circuit, a signal automatically
operable to indicate premature disconnection
of said relay from a circuit and a common sig-
nal operable to indicate such disconnection.
7. In a telephone system, the combination

with a number of operators’ link circuits, of

test contacts therefor, a test relay normally
connected with said contacts, and a signal
common to sald link-circuits operated on the
disconnection of said relay from any link cir-
cult which is not in use. '

8. In a telephone system, the combination

with a number of operators’ link circuits, of
test eontacts therefor, a test relay normally
conneécted with said contacts, a signal com-
mon to said circeuits, and means for display-

ing said signal when said relay is disconnect-
ed from a circuit which is idle.

9. A telephone system including subscrib-

~ers’ lines, a plurality of operators’ circuits for

40

.I | 45

50
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interconnecting said lines, a calling terminal

for each said cireuit including a pair of ter-

minal contacts, an answering terminal for
each said circuit, a common test relay for
sa1d circuits having branch connections, one
normally extending to a contact of each call-
ing terminal, means for disconnecting said
relay from the contact of a terminal when its

two contacts are connected together, and a
supervisory signal operative when the con-

tacts are so connected to indicate such dis-
connection. | | |

10. A telephone
seribers’ lines, a plurality of operators’ cir-
cuits Tor interconnecting said lines, a calling
terminal for each said circuit including a pair
of terminal contacts, an answering terminal
for each said circuit, a common test relay for
said circuits having branch connections, one
normally extending to a contact of each call-
ing terminal, means for disconnecting said
relay from the contact of a terminal when its
two contacts are connected together, a super-

visory signal operative when its contacts are

so connected to indicate such connection,

and an-electro-magnet associated with an an- |

system indluding sub-

930,521

swering end of each circuit for operation to 65

alter control of said supervisory signal,

whereby on connection of the calling termi-
nal of a link circuit whose electro-magnet is
operated with a telephone line, said signal
will be operative only when the contacts of
1ts circuit are disconnected. |

11. A telephone system including sub-

scribers’ lines, a plurality of operators’ cir-
cults for interconnecting said lines, a calling
terminal for each said circuit including a pair
of terminal-contacts, an answering terminal

for each said circuit, a common test relay for

sald circuits having branch connections, one

normally extending to a contact of each call-

ing terminal, means for disconnecting said
relay from the contact of a terminal when its
two contacts are connected together, a super-
visory signal associated with said calling ter-
minal, and electro-magnetic means operable

on connection of said contact pair to display

sald signal. . |
12. A telephone system including sub-
scribers’ lines, a plurality of operators’ cir-
cuits for interconnecting said lines, a calling
terminal for each said circuit including a pair
of terminal contacts, an answering terminal
for each said circuit, a common test relay for
sald circuits having branch connections, one
normally extending to a contact of each call-
ing terminal, means for disconnecting said
relay from the contact of a terminal when its
two contacts are connected together, a super-
visory signal associated with said calling ter-
minal, electro-magnetic means operable on
connection of said contact ]lmir to display

~sald signal, and means controlled by the con-

nection of sald answering terminal with a
caling line serving to prevent the display of
sald signal on connection of said contact pair.

13. A telephone system including tele-
phone lines, an operator’s link ecircuit for
interconnecting said lines, provided with an
answering terminal and a calling terminal, a

pair of contacts included in said calling ter-

minal, a test relay connected to one of said
contacts, means for disconnecting said relay
irom sald contact, a signal operable to indi-
cate such disconnection, and means con-
trolled by the connection of said answering
termmal with a telephone line serving to
prevent the operation of said signal as de-
scribed.

14. A telephone system including tele-
phone lines, an operator’s link circuit for
inter connecting said lines, provided with an
answering terminal and a calling terminal, a
pair of contacts included in said calling ter-
minal, a test relay connected to one of said
contacts, an electro-magnet operable on
inter connection of said contacts to discon-
nect said test relay, a signal operable to in-
dicate such disconnection, and means con-
trolled by the connection of said answering

7'0_ |
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~ terminal with a telephone line serving to

- prevent the operation of said signal as de-
 seribed. . L tEm e AR

15. In a

sald test relay from said strand, mechanism

for automatically 'a;ct-uatigg said apparatus’

~ effective when said .cord circuit is disabled,

and a signal thereon displayed to indicate
- such disconnection. .o

~16. In a telephone system, the combina-
‘tion with a number ot operators’ link-cir-
- cutts, of a test relay common to said circuits,
- means ior automatically disconnecting said
relay from any circuit which is disahled, a
20 common signal for indicating said discon-
~ nection, a pair of relays connected to the op-
posite ends of a link-circuit and a contact
of each saild relay in the controlling circuit
~ofsaidsignal. o
17. In a telephone system, the combina- |
tion with a cord-circuit, of a test relay for |
- operation by current over said circuit, a pair |
of relays bridged across said cord-circuit at
its calling end, a third relay connected to the |
answering end of said cord-circuit, a signal |
- adapted for display when both said first-
mentioned relays are energized, said third |
relay being deénergized to indicate discon- | -

o telephone system, the combina-
tion with an operator’s cord circuit having a |
normally continuous cord strand, of a test

relay normally connected thereto, means

for rendering said strand discontinuous.
- when testing, apparatus for disconnecting |
10

[...

‘my name this

- 18. In a telephone system, the _combinae
tion with a cord-circuit, of a signal therefor,

| a pair of relays bridged to opposite sides of

sald cord-circuit, means whereby the opera-
tion of both said relays, when said cord-cir-

“cuit is not in use, will display said signal, and

a third relay adapted for energization when

sald cord-circuit is first placed in use to alter

the connections of said signal. | |
119, In a telephone system, the combina-
t1on with a cord-circuit, of a signal therefor,
a palr of relays connected with the opposite
 sides of sald cord-circuit, means whereby
the energization of both said relays will dis-
play said signal when said cord-circuit is not

in use, a third relay for said cord-circuit, and

‘means whereby the operation of said third
relay alters the control of said signal, said
signal being only displayed when said third =~
| relay 1s operated upon deénergization of one

of said first-mentioned relays and energiza-

tion of the other.

~ In witness whereof, I._.hereu'ntlo subsdfibe
2nd day of Dec., 1907. B

~ HARRY G. WEBSTER.

fWitneSSGSI: o B

—  J.G. KELLOGG, |

o ._"i."'G:-f-:E-'MU_ELLER.'

=

nection of sald test relay, and means con-
trolled by the energization of said third relay
| to prevent the display of said signal when

‘saild two relays are energized. -
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